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‘TABLE 7.— Precipitation for typical stations within and adjacent to Columbia
Basin—Continued

{In percent of normal]

‘Heagon ending Aug, 31

} Astoria, Oreg.

Portland, Oreg.

Roseburg, Oreg.
Seattle, Wash.

The Dalles, Oreg.

Walla Walla, Wash.

Normal  precipi-
tation, inches___|77. 76

¢ 8pokane, Wash,
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o
o
=
=
g
=
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Winnemucea, Nev.

| Yellowstone Park,
Wryo.

| 3issoula, Mont.

II Average of all sta-

tions

i 108 162 117 108 97 120 112

o] 86 970 108 1050 1290 107] 92| ‘97| o1 o 110 133 101
77 71 67 5f 1 55 (4] 73 75 58| 91 72 58 68
720 71 63} sl sof a6l e8] 80| 96| 94| 87] 0| 4| 7m
39, 18|32, 08(32. 90|14. 30[16. 86(16. 48|20, 30{11. 82(13. 36| %. 12/16. 32(17. 12(14. 89|.._

! Part of record missing. Seasonal tolal estimated by compsarison with adjacent stations.
Normal preeipitation i3 equal to the average precipitation for the period 1894-1926, inclusive.
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1430 COLTUMEBIA RIVER AND MINOR TRIBUTARIES

88. The intimate effect of precipitation on run-off is clearly shown
by the similarity in the line representing average precipitation for the
14 Weather Burcau stations and that representing run-off at The
Dalles. Since 1894 a decreasing trend for both precipitation and
run-off is clearly noticeable. In order to further emphasize this fact
the average percent of normal for successive periods of 20 years is
shown by figure 3, plate 7> A comparison of these averages for
precipitation and ﬂow corrected for past and present irrigation,
shows that on an average the flow figures are 0.8 percent less than the
precipitation figures. “Based on this average difference the flow
curve has been extended back to the 20-year period ending in 1874
and the yearly percents of normal as shown in ficure 2 have been
extended back to 1855.

89. The records available for precipitation and for run-off are of
insufficient length to determine definitely whether or not the down-
ward trend mentioned has reached its lowest point, However,
referring to plate 7,° and assuming that the year 1894 was the high
point, of an upward trend and further assuming that the prc(/lplt&’mon
curve {or Astoria and the curve representing esmmated flow corrected
for irrigation which has been extended back to 1855 are fairly repre-
sentative of the general trend of the precipitation on the bagin and
run-off therefrom during the period 1855 to 1894, then it would
appear that the upward trend began in about 1856 and lasted for 38
years. If the downward trend beginning in 1894 was to continue for
the same period of 38 years, it would not end until about 1932.

90. In the West the only record which extends over a longer period
is the record of the fluctuations in the level of Great Salt Lake.  This
record, although broken, has been extended back to 1850 and is prac-
tically continuous from 1875 to date. On page 16 of United States
Geological Survey Water Supply Paper No. 330 is published a chart
showm'J these fluctuations from 1850 to 1913, This chart has been
extended to date from records published by the United States Geolog-
ical Survey in subsequent papers. The average stage for each year
is shown in figure 1 of plate 7. A year-to-year comparison of these
fluctuations with the flow of the Columbia shows that they have
nothing in common. The CGreat Salt Lake record, however, does
include a definite high point and a definite low period and it is of
interest to note that from 1868, during which year the lake reached
its highest level, until some time between 1902 and 1905, when the
lowest levels were reched, a period of from 34 to 37 years clapsed,
It is of further interest to note how closely in number of years this
period of downward trend agrees with the period of upward trend
mentioned in the preceding paragraph. DBased on the above com-
parison, it may be within reason to expect that the Columbia River
will reach the lowest point of its downward trend either in 1930 or
within the next two years.

91. While the average precipitation as shown by curve plate 72
shows & general downward trend, all of the individual records do not
show this, notably the precipitation record for the Weather Bureau
station at Salt Lake City, Utah, which shows a distinet upward
trend. On the other hand, the record at PPortland, Oreg., shows a
distinet downward trend, while the Boise, Tdaho, record seems to
show little if any change in trend. Plate 8 ? shows in percent of
normal the annual total precipitation at each of the above three

2 Not printed.
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typical stations and shows also the average percent of normal for
suecessive periods of 20 years. _

92. Plate 9 2 shows yearly run-off in acre-fect for the Columbia at
The Dalles and the average run-off for successive 20-year periods,

93. The deficiency in precipitation during the last 2 years (1929
and 1930) has caused abnormally low flow in the Columbia and its
tributaries. Many streams have reached their minimum discharge of
record during this period due to an already depleted ground water
storage.  Another year of deficient precipitation would cause a serious
shortage of water on many irrigated areas and in storage for power.

894, Although storage may be developed by high dams there are no
natural sterage sites avallable on the Columbia River below the mouth
of Snake River. On the tributaries storage sites are available for
power or [or irrigation.  Storage is discussed in detail in paragraphs
111 to 134 of this report.

95. Low flow in the Columbia generally occurs during the months
of December, January, and February., The minimum discharge of
record for The Dalles station oceurred January 18 and 21, 1930,
discharge 40,000 secund-feet. Other unusually low flows occurred
January 7, 1890, and December 17, 1919. Generally speaking, dis-
charges under 50,000 sccond-feet oceur during periods of severe cold
when the precipitation on the basin is mostly in the form of snow and
surface run-off i at a mmimum,  During these periods ice forms on the
Columbia, and floating ice Irequently accumulates in various places,
causing jams and resulting in pondage. At such times the exact stage
is difficult to determine and must he interpolated, therefore the mini-
mum discharge during such periods may be subject to slicht error.

96. Table 8 g1ves tne date and discharge of the yearly minimum
flow at The Dalles, Oreg., for the 52 years of record, 1879 to 1930,
inclusive. The minitnum discharges shown are those published in the
several water supply papers covering stream flow of lower Columbia
Basin.  No correction has been applied to discharge prior to 1920,
See paragraph 75. The actual mmimum flow during any year has
not lasted longer than from 1 to 3 days.

Tawtw 8- -Columbia River at The Dalles, Oreg., minimum discharges,® period 1879~
1980, inclusive

Dis- Dis- s«
. | charge | charge charge
Period i in Feriod in Period . in
©oRecomds socond- i second-
o feet feet | feet

Feh. 5, L879__ 84, 600 ‘ Oct, 30, Nov. 4, 1896, 78,000 | Jam, 28, 19156 __ . _ ... O, Buly
Feb. 22, Mar. 65,300 1 Nov., 5, 1897 82000 | Jan. 17, 1916 . ______ &7, (00
Jan. 31, 1881 8,800 1 Dyee. [7-IB, 1868 . 58,000 | Jan. 19-22, 1947 _______ o6, 800
Jan. 30-31, €0,400 ° Feh. 21, 1900 . ______} 103,000 | Nov. 27, 1917._ . ..___ 70, 600
Jan. E8, 800 Feb. 12-13, 1000 _____ 81, 100 | Jan. 10-11, 1919 _______ 603, 000
Feh. 4h, B - Feh, 2 .. 68,000 | Dec. 17, 1919__________ 41, 500
Dec. 44, 300 : Dec. Dy, 1002 L. 72,200 | Trec. 25-29, 1920_______ 86, 600
Tan, 61,100+ Feb. 11-12, 1904 ____ 80,200 | Mar. 2, 1922 __________ 64, 400,
Lec, 62, 000 i Ieh, 16, 1905 .. I 42,600 | Tee, 19, 1922 . 58, 000
Tun. AR 00 T 12-15, 1906 __ OO, 2000 1 Jan, 22, 1924, _______ 60, 800
Foby, 2 PR A0 e, L6303, 1907 | 77,800 | Oct, 2330, 1920 . . 68, GO0
Jan. .. 41,000 1 Feb. b, 1068 R 80,900 | Jan. 27, 1926, , - &3, 200
Muar, 5, 1801 87,400 1 Jan, 10- 11, 1909 . 63,400 | Oul. 5, 1926_ . 74, 000
e, 34, 1892 _____ _. G, 200 | Lleh. 2, 1910 79,400 | Sept. 30, 1928, - 86, 800
Feh, 5, 1893, _______. 61,300 1 Mar. 2 6, 1911, 62,700 | Feh 1, 1920_________.. 47,000
Teb., 26, 1804 ____.___ . BR300 . Jan 80, yle 52,000 | Jan, 18 and 21, 1930____ 40, 000
Feb. 16-17, 1898 _____. H0, 100 © Febo 1174, 1913 . 63, 400

Diec. 23, 1894, Jan. 4-5- VINO00 D Jan. 2-3, 1014 _ ______| 70,600

1R, 1846,

2 The period from Oect. 1 to Sept. 30, inclusive, is taken as the discharge year In nccordance with the
practice of the TU. 8. Geological Sturvey

2 Not prinded.



1432 COLUMBIA RIVER AND MINGE TRIBUTARIES

97. Plate 102 is a low flow probability eurve computed from the
yearly low flows given in table 8. This curve shows that a minimum
flow of 48,000 second-feet may be expected o an average of once in
10 years and a minimum of 38,000 second-feet once in 106 yoars.
The low flow of the Columbia below the mouth of the Willamette is
materially increased by the large winter discharge of the Willamette.
While the average daily discharge of the Willamette during the
months of December, January, and February is from 40,000 to 50,000
second-feet, flood discharges in excess of 200,000 second-feet have
occurred during those months. (See table 3 in appendix B, page 1757,
and plate 12,2 par. 105, and plate 13-A,% par. 109). Other tributaries
entering the Columbia below The Dalles tend to build up the flow of
the main streatn during the period of low flow, but their effect is small
compared to that of the Willamette.

98. For data on flood flow, sce paragraph 1072 to 1094,

99. b. Tributaries.~--In table 9 below, the normal yearly discharge
of the Columbia 1s given at several points hetween Vernita, Wash.,
and its mouth. The discharge of the tributaries is also shown. In
order to make the discharges of the several streams comparable the
average normal discharge for the 33-year period October 1, 18903, to
October 1, 1926, has been cstimated by correcting the average dis-
«charge for the period of each record by the average percent of normal
discharge as given for the Columbia at The Dalles for the same
period.  (See table 6, paragraph 81.) For example, the record of
Hlow for the Deschutes at Moody covers the period 1907 to 1929.
During this period the average discharge was equal to 6,140 second-
feet. The records for the Columbia at The Dalles show the average
discharge for this same period to be 96 percent of normal as computed
for the 33-year average. Itis assumed that the average discharge of
the Deschutes for the 23-vear period was likewise 96 percent of the
normal discharge which would have occurred during the 33-vear
period and the normal average discharge of the Deschutes has been
aceordingly taken as 6,400 sacond-feet instead of 6,140 second-feet.

100. The discharge of the miscellancous tributaries has hbeen
estimated from known discharges of nearby streams, consideration
béing given to the topography of cach area and the precipitation there.
In computing the flow of the tributaries the discharge record of the
gaging station nearest to the mouth has been used and from this an
estimate made for the flow at the mouth.

101. Table 9 shows that the Columbia at its mouth has a normal
yearly discharge of practically 200,000,000 acre-feet. Of this amount
the Columbia above the mouth of the Snake supplies 48.0 percent and
the Snake 20.8 percent.  Below the mouth of the Snake the Columbia,
discharges an average of 68.8 of its total normal yearly flow from an
aren equal to 82 percent of the whole drainage basin. The balance
of the flow, 31.2 percent, or nearly one third of tne total, is supplied by
the lower Columbia Basin {from an area of 46,500 square miles, only
18 percent of the whole drainage basin.

2 Not printed.
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TABLE 9.-——Normal yearly discharge of the Columbia and ils tributaries below
Vernila, Wash. Observed flows. No correction has been made for irrigation
demands to reduce to nalural flow

T e g po rerentol

Main streams and tributaries square | bﬁ}cgnd— squaTe of &gn- Acre-feet Coliumbia

miles ¢ mile discharge

Columbin at Vernita ... . .oeneens 95, 500 | 130,000 1. 36 18.5 { 94, 120,000 47.1
Yakima_.... 8, 970 2,610 .44 5.8 1, 900, 000 .9
Snake 109, 000 57, 460 .63 7.2+ 41,600,000 20. 6
Alizcellancots tributarie: 1,200 40 .03 4 30,000 |onneen
Colztbia below mouth of Snake. 211,670 | 190, 110 .90 12,2 1 137, 650, 000 68.8
Walla Walla. .. oeeecen. .o 1, 500 710 .47 6.4 510, 000 .3
Tmatilla____ 2, 160 500 27 3.7 425, )00 E
Willow Creek_ 910 70 08 1.1 50,000 J._________
John Day... 7,940 2,240 28 3.8 1, 620, 000 .8
Deschutes. - 9, 180 6, 400 L70 4.5 4, 630, 000 2.3
Miscellaneous tributaries.- 3, 640 180 05 .7 130, 000 .1
Columbia at The Dalles__ 237, 20K), 300 a5 11,6 | 145, 020, 000 72 5
Klickitat..________ 1,150 2,000 1,74 23.7 1, 450, 000 .7
Tlood. ______ e mel 366 1, 205 3,29 44.7 870, 000 N
White 8almon. . _.___________________ 384 1,160 3.02 41,1 840, 000 .4
Little White Salmon and Wind River_ 450 1,350 300 40.3 080, 000 .5
Miscellangows tributaries. . __________ 550 1,375 2,50 3.0 4990, 000 b
Columbia at Caseade Locks. o e 239,900 | 207,390 .86 11.7 | 150, 150, 000 75.1
Sandy L 480 2,950 6.21 845 2, 150, (00 1.1
Willamette_________________..__ ... 11, 200 39, 200 3. 50 47.6 | 28,400,000 14.2
Miscellatieous tributaries. . ___________ 950 2, 850 3.00 40.8 2, 060, 000 1.0
Columbia below mouth of Willamette..,_| 252,530 | 252,420 1.00 13.6 | 182, 760, 000 9l. 4
WIS et e 1, 050 6, 600 6.30 85,7 4, 780, 000 2.4
Kalsma_________________________. cuns 210 1, 300 6. 20 84.3 940, 000 .5
Cowlita_ ... . . __ 2, 490 0, 950 4,00 o1, 4 7,200, 000 3.6
Miscelluneous tributaries.______._.. 1,920 5, 760 3.00 40.8 4, 170, 000 2.1
Columbia at its mowth. .. ... ... _____ 258,200 | 276, 030 1.07 14,6 | 199, 850, 0600 100, ¢

102, The principal tributaries below the mouth of the Snake are the!
Willamette, which supplics an average of 14.2 percent of the total flow;
the Clowlitz, supplying 3.6 percent; the Lewis, 2.4 percent; and the
Deschutes, 2.3 percent.  These four tributaries have a combined flow
equal to 22.5 percent of the normal yearly discharge of the Columbia.
and an area equal to only 9.3 percent of the total, The remaining
tributaries, with an avea equal to 8.7 percent of the whole, furnish the
remaining 8.7 percent of tne flow. Plate 112 shows the scasonal
relation between the average monthly flow of the Columbia and its
prineipal tributaries.

103. The difference in climatic conditions on each side of Cascade
Range is clearly shown by a comparison of the run-ofl of the tribu-
taries. To the east the normal yearly run-off from the basing varies
from 4 to 10 inches, while west of the Cascades the yearly run-off is
much greater, varving from 40 to 85 inches.

104. The seasonal distribution of run-off of the Columbia differs
greatly from that of its tributaries below the Snake. The Snake,
which at its headwaters and downstream throughout its course has
almost the same climatological conditions as the upper Columbia,
shows likewise nearly the same seasonal run-off characteristics. 'The
Snake, however, is a [fashicr stream, small peaks of short duration
being of frequent occurrence. These are due to local run-ofl con-
ditions on one or more of its many large tributaries.  (See flow hydro-
graph, plate 13-A,% par. 109.)

105. Plate 12 * shows the seasonal distribution of low in sccond-feet
for the Columbia and its principal tributaries.

106. Table 3 of appendix B,page 1757, gives the seasonal distribution
of run-ofl in second-[cet for the Colunbia, for the Snake, and for the

¢ Not printed.



1434 COLUMBIA RIVER AXD MINOR TRIBUTARIES

tributaries of the Columbia below the Snake. Plate 12 2 shows the
ssune information graphically for the main river and its principal
tributaries.

The maximum monthly discharge of the Columbia and the Snake
occurs during the early summer months and is caused by melting
snow in their . upper reaches. T he time of maximum discharge for the
tributarics below the Snake varies greatly due to toporrmphv and
chimatological conditions affecting the different basins, several of the
streams hmmtf almost a maximum monthly dise hnrm‘ as earlv as
November, Wh]](‘ others do not discharge their greatest (ow until M av.

107. Table 10 gives the percent of the average vearly discharge by
months for the Columbia, for the Snake, and for the principal tribu-
taries below the Snake and also the total percent of the annual dis-
charge for the three months of NMay, June, and July, and for the six
lrn«ratlon months of April, May, June, Julv, Augnsi, and September.
These percentages are oblained from the actual average monthly dis-
charges dm‘mg “the period of record for each stream (see table 3,
appendix B, p. 1757.).

Tasug 10.--Streams of lower Columbia Basin. Seasonal distribution in percent of
the average annual discharge

B o . : ) N
P I < - S 1 i =) Percents
HEICIFEEIF R 318
S 3855121828 522 8.,
Slald |8 l& g4 3 5.2 Z|8 & '48
= R e [
1
S| 4240040 3.9 3.8 53 ‘3.2[.‘3,7‘21.0‘15.9 8.7 5.3] 100 52.6) 74.8
S 39046 48 40 40 Q140120 920.2) 7.8 2.0 2.7 100] 48.4) 65,0
1.8 8.9 8 8120623 8)10.913. 7 8.1, 250 3] .20 .4] 100] 10.9| 25.2
Umatilla 3. o 1B 320 AT, N1 020, 424, 6112.5 R0 8 6L 81000 16,8] 42.8
Jobhn Lay. . SL3Y 2040 W6 EE G.316.024, 7215111 28 (80 71 100] 35.4] 61.6
Doschute: S 667786 B4 8310, 7\10.8 9.7 7.9 600 6.3 6.1 100 24. 5] 47.7
Elickital__ A7)0 6.00 6.2 6.8 5.2 7 6ILE8I6 8146 9.3 6.2 4.8 100 40.7) 63. 5
Hood River__ S| 4.7 801U 412, 2110, 2111, 211 111071 7.9) 5, 3] 3,6 3.7] 100| 23,91 42.3
White Sultnon.. . (4.9 560 8.5 9. 810001001, 0/1L 7 9.8 7.3 5.7 5.0/ 100 28 5| 50.2
Sandy.____ J| B 4TLY 06134 R S12 VTLNIL A 7.1 3.8 2.0 2.9) 100] 22 8] 30,1
Willutnett S| 2911 112 206,113 013,010, 5 8,31 5.3) 8.1, L7) 1.9 100 18.7| 30.8
awis____ S| 47 00720512 9:10.8) 9, 81008118 A 0] 4.2 2.5 2,8 100 23.5( 30.6
Eulama._., 5.2 9.514.8,15.2i12,411.210.9 005,10 3,00 2.0 2.7 100) 6.1 317
Cowlitz_.__ S| 4T BB T 7; 8.6 7.6 9.0/10. 8114 713, (SL p.3 ﬁ‘ 301 2,5 100} 36. 9] 54. 1
i i

1 A, Percent of yearly flow durmg 3 months of May, June, July.
¢ B, Percent of yearly low during lasi 6 months, April to "%Lptomber (ircigation season).
3 Practieally all summer flow diverted for present irrigation needs. ‘I'he flow of the Snake above Milner,
Idaho, that. of the Deschules above Bend, Oreg,, and that of the John Day above Dayville, Oreg., is
practically all diverted during part of the irrigation season.

108. The Columbia has a fairly uniform low discharge during the
4 months of Qctober, November, December, and January. The tribu-
taries, on the other hand, have their lowest monthiy flow in practically
everV instance during either August or September.

109. Plate 13-A * shows hydrographs of the ohserved flow for the
Columbia at both Wenatchee-Vernita, Wash., and The Dalles, Oreg.,
and for the Snake at Burbank-Riparia, for l‘,)l.), a vear of flow below
normal, and 1916, a year of iow above normal. The pronounced effect
of the flow of the Bnake on that of the Columbia is clearly illustrated
in the two tvpieal vears shown. A hydrograph of the Columbia below
the mouth of the Willamette is also shown. Compared with the
hydrograph of the Columbia at The Dalles, this shows the effect which
the Willamette has on the flow of the Columbia. particularly during

2 Not printed.
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the months of low flow in the main river. A complete hydrograph of
the Columbia at The Dalles for the period of record 1878 to 1930 is
shown on plate 13-B.2

110. The Deschutes has the most nearly uniform flow of all the trib-
utaries. This is due to the peculiar voleanic structure of the basin
which acts as a reservoir for temporary storage of much of the heavy
precipitation falling on the sumunit and on the eastern slopes of the
Cascades. Very similar conditions are found in other tributary basins,
notably Hood River Basin in Oregon and White Salmon River Basin in
Washington, and as a result the monthly discharge {from bhoth these
basins i also fairly uniform.

2. BTORAGE

111. There are no natural storage sites on the Columbia River helow
the mouth of the Snake,

112. On the Middle and Coast FForks of the Willamette and on all the
tributaries of the Willamette which drain the west slope of the Cas-
cades many storage sites are to he found. As need ariscs these will be
developed for power, irrigation, or the control of the main river flow
for navigation purposes.

113. On the Deschutes, a few small storage sites are to be found in
the upper reaches, which will eventually be developed for the purpose of
irrigation only. The same is true of such sites as are to be found on
the Crooked and Ochoco Rivers. All of the waters of the Deschutes
above the city of Bend, Squaw Creck, Crooked and Gchoco Rivers,
will be needed for the irrigation of the adjacent areas.

From the mouth of the Crooked River to its junction with the
Columbia, the Deschutes flows through a deep canyon. Many storage
sites are to he found in this stretch, but these, when developed,
probably will be for power purposes for the reason that diversions
for irrigation are not possible and pumping for this purpose is not
economical due to the high lift required to reach irrigable lands.

114, There are sever a] storage sites on the John Day and the
North Fork of John Day River. The waters of this stream will
primarily be used for irrigation purposes. The agricultural develop-
ment of the area lying between John Day and the Umatilla Rivers will
require irrigation and as the John Day River is the only stream with
a sufficient flow which can be brought to these lands by gravity,
storage, if developed, will probably be for the purpose of p]a(‘lncv
Water on this land.

The summer flow of the Umatilla is now practically all used
for mwatmn and more water is needed to assure an ample supply for
the irr 1gm10n districts which are now operating. If suitable addlumnal
storage sites are found, they will unquestionably be developed for the
purpose of Jmpmmdmg winter flow for use during the irrigation season.

116. On the Walla Walla River sufficient storage sites arc available
to control the [low of the stream for irrigation purposes and local
power requirements.

117, On the Klickitat there are several sites, but those in the upper
portion of the basin may eventually be used for controlling this part
of the flow for the irrigation of lands within the Yakima Indian
Reservation, and, possibly, lands adjoining the Columbia, but at too

2 Not printed.
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high an elevation to be cconomically reached by pumping [rom
Columnbia River.

118. The many sites which are to be found on both the Cowlitz
and Lewis Rivers are available for power purposes and possible flow
regulation for the improvement of navigation in their lower reaches.

119. None of the other tributaries has storage sites of sufficient
capacity to be considered at this time.

120. A list of possible storage sites is given in the table below
with brief descriptive matter following. The sites are listed according
to the different basins whose streams are tributary to the Columbia
below the Snake. .

Summary of storage possibilities

[Acte feet]

Number N

Drainage basin of sites Power Irrigation Total Remarks

Walla Walla River
Umalilla River |
Area between
Creek__.__
Eight Mile C
John Day River.
Deschutes River.

280, 000 280, 000

Klickitat River. 202, 000 , 000
Willamette Rive 2680,850 ). .| ... Fower only.
Do..._.._... 140, 000 632, 350 772,350 | Irrigation and
power.

Lewis River___ 1L 1,913,000 | ___________ 1, 913, 000
Cowlitz River. o 1,619,700 o ____....... 1, 619, 700

Total .o ... . 62 | 3,672,700 | 4,481,350 | 8,154,050

! No informallon. ? Alternative—not included In totals.

121. (1) Walla Walla River and tributaries:

\ A Live stor-
Name of site Stream i Location Height | “ o acre-
' of dam foot
i
_ _ |
Lamar site. .. . _____________ Touchet River., ... . Sec. |, TN, R, M4 FE_____ 175 280, 000

Other storage sites are known to existin the Walla Walla Basin but.
information as to capacities and location is not available,

122, (2) Arca botween Umatilla River and Willow Creek: There
are but two possible storage sites in this area. Neither would receive
any appreciable flow from tributary drainage areas. Both sites
probably would be used as supplemental storage for waters diverted
from the John Day River and would be developed entirely in the
interest of irrigation.

Hoeight Live

Numo of site Slresm : Loeation of dam storage
ofdam | o orefoot
Cartysite._______....__.___.__ 8ix Mile Canyon.__.. LT3 N, RME_ _________ 87 145, 000
Junipor site__ |- ... QO L | Sec.13, T.3N.,, R. 4 E_____|..______ 25, 000

Totale e |iramcancaaaaa RN S 170, 000~
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123. (3) Eight Mile Creek (197,000 acre-feet live storage): This
site will, if developed, be used as supplemental storage of waters
diverted from John Day River for the purpose of irrigation only.

124. (4) John Day River: There are several good storage sites on the
John Day River and its tributaries, It is believed that when any of
the sites 1s developed it will be developed for the purpose of controlling
stream flow in the interest of irrigation.

. Height {Live storage
Name of site Stream Location of dam | ncre-foot

Clarno. ..o Bec, 28, T. 58, R.1OF._____ 300 750, 000
“Twickenham . d Sec, 36, T.98, R.20 K. ____ 175 200, 000
[2]0) -1 .| Bee. 25, T. 98, R, 26 E_ 160 250, 000
Dayville____ . 8ee.20 T.128,R.28 K 150 170, 000
Monnument.____.. .. ________ Nosurvey made.. ... ovor|ooiuas 250, 000
7 O SR o e 1, 720, 000

125. (5) Deschutes River: The [ollowing sites are in the upper end
of the basin. These sites, if developed, probably will be used for
irrigation purposes:

N o 3 i Height, iLive storage

Name of site Stream ! Localion of dam | sere-foel
Crooked River. .. _________ Crooked River____.___ Bee. 6, T 178, R.2TE_.__. 131 260, 000
Benham Falls___ -| Deschutes River__ . _..! See. 9, 0. 98, R.11 K__ 65 700, 000
Crane Praivie. eeooodoo .V 8ee. 17, T.18, R.8E__ 27 110, 000

Odell Lake____ S Odell Creek
Crescent Take —--1 Creseent Creek

__________________ } 120, 000

Big Marsh________________._ Big Marsh Creek.._ ..l ...
LA I R L 1, 190, 000
126. (6) Klickitat River:
- ___[ N [P . -
Name of site dtream i Location Height [Live storago

of dam | aere-feet

Kestler’s Ranch

o Kliekitat ..o i Sec 3T IIN,RI3E_____ 150 79, 000

Piscoe Runch o - o . | 6T AON, RO E____. 180 132, 000
Pearl Creek ... ___________|.____ doo . w12, V10N, ROI3E.. 270 #1, 000
Total oo b 202,000

Backwalter from second site extends into reservoir of first site.

Two of these sites eventually may be developed in connection with
the irrigation of lands within the Klickitat Indian Reservation and
lands between the Columbia River and Yakima Basin known as
“Horse Heaven istrict.”

127. (7) Willamette River and tributaries:

. Live
Design no. Name of sito Stream Location g'ﬁ;‘lit{ storage,
nere-feet

o Disston. ._._______ Row River._._____

T2NAT o o Disston_ __________| Row River _____ | e 150 44, 000
12NA2 _ —--| Rocky Point .__.., do - . ol 175 70, 000
12NAZ .. .| Waldo Take. _____| Llead of North | |.oiio.. 136, 000
Fork of Middle
ork.
18ND7 Paradise_.______..| MacKenzie River_| Sce. 18, T.16 8, R.6 E 145 | - 60,000
INDI . Eugv.lx,ne_ Muniei- | .. do ... . . . Sec. 32,116 B, R.31____ 170 90, 000
pal No. 3.

Blue River________ Blue River........| Sec. 14, T,16 3,R. 4E____ 200 50, 000

.| Mesa. .. .. Heparation Creek__| Ahove Mesa Creek . ______ 100 5, 350

Marion Lake. Santiam Hee. 6, T. 12 8, R.8F.____ 80 38, 000

Pelkey ... Bec. 6, 1.7 8., R.3 E. 260 38, 000

Big Bottom See. 16, T.6 8, R.7 E_....
Timothy Meadow.|._.__do____._. .. ___ Bec. 23, 1.5 5., R.8E_____ 70 40, 000

Motal .. .

________ 680, 350
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The above table is compiled from data in the report “Investigation
and Survey of Willamette River, under House Document 308, Sixty-
ninth Congress, first session, by Portland (Oreg.) distriet office,
United States Engineer Department”, dated August 15, 1929, Al
of the sites in the table have been considered in connection with power
or irrigation development as discussed in above report.

128. If all the sites were developed for power purposes only, there
would be available a total of 680,350 acre-feet of live storage. The
first 10 sites listed above have also been considered in connection
with wrmgation. These 10 sites would provide 632,350 acre-feet of
live storage for jrrigation. The last two sites, Big Bottom, and
Timothy Meadow sites, are considered for power purposes only.
Their combined storage capacity is 140,000 acre-feet. The increased
live storage of the first 10 sites, when used for irrigation, is due to the
fact that a greater draw down is possible than when used for power.

For topographical, geological, and construction features of the
several sites reference is made to the Willamette report, previously
mentioned.

129. (8) Lewis River and tributaries:

AND MINOR TRIBUTARIES

Tive
Design no. Name of site Stream Location of dam ‘])if%ﬁl?; si(:gzsrxg?

feet)
12NJI_. ... Steamboat Creek__| Lewis River_.__.__ 12 T.8N,R.3E, 1‘?2%0 68, 000
. S, Quartz Creek___ _|_____ do____ mzv 18, T.8 N, R.8E, 350 168, 000
3. - Cascade Gorge____|_____ do__. _______.. doe. J-It\dT 8N,R. TE, 225 60, 000
4 . Fagle Clift .. .. |.__.._.do ‘SL,XV 24, T.7 N, R. 8 E, 200 107, 000
S Devil’s Backhone. | .. __ do. R Scy 25{[ T.7TN,R.5L, 400 745, 000
[ COongar. ... _do. qcxvﬁl"w;]". TN,R. 4 E, 140 36, 000
Tl Yale.. .. __do. ‘:ezv JB/[T §N,R. 4L, 255 375, 000
- J Ariel______________ e do Qu dJ T.§ N,R. 2L, 185 140, 000

Big Meadow______ Big Creek.. .. __ Hee “ H ’T‘ TN,R. 7K., 160 .
do Meadow Creek___| Sec. %gdl TN,R.7TE,| 10| 0800
Paradise Falls. .. | Clesrwuter Creek qe‘ev'zlav["r 9N, R. 6L, 200 90,000
) A Clearwater Creek.| Muddy Creek.. HO\P’V z%vr T.8 N, R. 615, 130 16, 000
T e oo\ e, 000

This table is taken in part from a similar table in the report “Lewis.

River, Wash,,

under House Document 308, Sixty-ninth

/0[1"'1‘(-?5‘!,

first session, by Portland (Oreg.) district ofﬁce, United States KEngi-
neer Department, dated February 21, 1930.”
130. Irrigation is not practiced in the Lewis River Basin and

development of the storage listed would be undertaken in the interest.
of power development or in connection with power development com-
bined with the regulation of flow in the interest of navigation near the
mouth of the river. These reservoirs, if ultimately con%tm(‘tod will
completely regulate the flow of the main river below the Ariel site.
The Ariel Dmn, which was construeted by the Inland Power & Light
Co. and completed in 1931 has a height of 313 feet above bed rock.
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131. For topographical, geological, and construction features of
the various sites reference 1s made to the Lewis River report pre-
viously mentioned.

132. (9) Cowlitz River and tributaries:

i .
| Live
Design no Name of site ‘ Streamn Location of dam Height stoi’\a;;e
S1EN No. svameabsite : of dam | (acte-
| feet)
- i R
Vo Feel
VAN L oo Mossy Roeko ... ‘ Cowlitz River__.__ Se&.’&l, T.12N, R.3E,, 300 570, 000
F . Silver Fulle .. _ ., Ohanapecosh______ Sec. 2?\,/[’1‘ 15N, R.10E,, 22() 35, 000
ST Ruckbene Lake. __l ____________________ 89&73(}\,/[’1‘. 4N,R.I0E, 30 700
B Packwood Lake. .| Luke Creek . fec. 21, 1. 13N, R. 10 K., 80 50, 00
W. M,
I, Munoddy Creek. .| Cispus River______ Se\r]z‘.]&]v’rl\ 10N, R, 10K, 165 w5, 000
- S Grravel Bank._....|..._ do....... ..._| Sec.38, T. 1L N, R.8 &, 2261 90,000
W. M,
O . Qreenhorn Creek . I 11 T, Sec. 1(1‘3\,4’1‘. 11N,R.7TE, 300 415, 000
Woo oo Bpirit Lake_______ Toutle River..___._ Se‘(/:v.lsm;]‘. 9N, R.5E, 24 34, 000
1. __.._...| 8ilver Take.... ... S Sec. 10, T.10 N, R. 1 R., 127 | 350, 000
W. M.
Tatal oo\l R A 1, 619, 700

This table is taken from a similar table in the report “Cowlitz
River, Wash., under House Document 308, Sixty-ninth Congress,
first session, by Portland, Oreg., district office, United States
Engineer Department, dated January 25, 1930.”

133. Since irrigation is not now practiced and is not likely to be
extensively practiced in the future in the Clowlitz Basin the develop-
ment of any or all of the storage sites listed probably will be in the
interest of power development or in connection with power develop-
ment combined with the regulation of flow in the interest of naviga-
tion. These reservoir sites will, if constructed, practically regulate
the flow of the main river, climinate flood menace, and result in
material aid to the navigation between the mouth of the river and
the town of Toledo, 34 miles upstream.,

134. For topographical, geological, and construction features of the
particular sites reference is made to Cowlitz River report previously
mentioned. Ilor the effect of storage on Columbia River and tribu-
taries upon irrigation and power development see section “Effect of
FFuture Trrigation and Power Demands.”

(F) RESERVATIONS
1. LANDS

135. Large areas of land have been set aside by the Federal Gov-
ernment for various purposes in Oregon and Washington. These
lands have been remowved from the areas open to publie entry for the
purposes of conserving (imber, recreational, and scientific resources
in forest and park reserves, of forming Indian reservations, fish, bird,
and game reserves. and of aiding school districts and railroad, high-
way, power, and irngation development, Important reservations in
the Columbia Basin below Pasco are shown on plate 142

2 Not printed.
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136. In general, land reservations, by concentration of ownership,
tend to promote the development of the water resources of the bagin.
As shown by the map referred to above, they are so located that they
do not affect the uses of the waters of Columbia River as considered
in this study.

2, WATER

137. There are no water reservations which in any way interfere
with development of the (Columbia River below Snake River.

8. The treaty of 184G between Lhe United States and Great
Britain mentions the use of the waters of the Columbia for naviga-
tion purposes by DBritish subjects. Following is an extract from the
treaty covering ihis matter:

ArTrenr 11, -Irom the point at which the forty-ninih parallel of north lati-
tade shall be found to interseet the great northern branch of the Colurbia River,
the navigation of the said hranch shall be free snd open 1o the IMTudson’s Bay
Co., and to eil British subjecls frading with the same, to the peint where the
gaid branch meets the miain stresm of the Columbis, rm(‘ thence down the aaid
main steeam to the ocean, with free reeess into mld through the said river or
Tivers, it being understood that all the nswal poriages along the Jine thus de-
Scribod shall, in like manner, be free and open.  In navigating the said river or
rivers, British subjects, Wi'bh their goods and preduece, shall be treated on the
game footing #s citizens of the United States; it being, however, always under-
stood that nothing in thiz article shall be construed oy preventing, or inlended
to prevent, the Government of the United States from making sny reguelations
respecting the navigation of ihe said river or rivers not ineongistenl with the
present troaty.

139. In Washington the Yakima Tndian Reservation has reserved
200 second-feet of the flow of Klickitat River for the irrigation of
its lands in the Yakima Basin.

140. Tn Oregon the waters of 22 small streams between Sandy
River and Hood River have heen withdrawn from appropriation in
order 1o conserve the waterfalls along this streteh of Columbia River
Iighway. (See Water Laws of Oregon, section 7113.)

141. The exclusive right to the use of the waters of Bull Run and
Little S8andy Rivers has been granted the city of Portland for muni-
cipal purposes.  The city of Bend has also been granted a provisional
appropriation to 11 second-feet of the flow of Tumalo Creek.

142, T'he State of Oregon has passed a law withdrawing appropria-
tion rights to waters of th(‘ Columbia River between The Dalles and
a point 10 miles above Celilo Falls. This is section 5716 of the-
Water Laws of Oregon and the part of this section pertaining to the
Jolumbia River 1s quoted below:

Hubject to existing rights, all waters within the State mey be spproprinted for
beneficial use, as hercin pr(wld(‘d and not otherwise:  * % % Propided further,
That the provisions of this acet do not 1]\])1V or extend to the waters of the
Colurnbia River b(n’mnm;{ a1 a poinl on the Clolumbia River three (3) miles down-
gtream from what is known as The Big Eddy at The Dalles sand extending to a
point ten (10) wiles above the Celilo Folls on said river, hut saild stream and
the flow of water therein shull not be diverted or interrupted for any purpose or
purposes whatsoever, excepting by authority hereafter to be granted and given
by the Legislature of the State of Oregoun.

This law was passed in the interest of fish preservation.
143, The State of Oregon further reserves the right to withhold
from appropriation such unappropriated waters as it deems necessary

in the interesis of future development. This section of the law is
quoted below:
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Section 5807. Unappropriated waters may be withheld from ap-
propriation.

The State enginecr, on hehalf of the State, is hereby authorized and required
to withdraw and withhold from appropristion any unappropriated water which
may be required for any project under investigation or to be investigated under
the provisions of this act. If the project iy found to be feasible, he shall with-
hold the same from appropriation until the money expended in the investigation
of such project shall be repaid to the cooperating parties in proportion to the
amount contributed by each. * * * _

144. Under the provisions of this section the State has withdrawn
from appropriation certain waters of the Umatilla, John Day, and
Deschutes Rivers. These withdrawals are in the interest of future
irrgation and power development. The water will be available when
actual development takes place. Such withdrawals are merely
proteciive and temporary and in no way affect future development.

() POPULATION

145. The comprehensive and progressive development of Columbia
River as to navigation, flood control, power, and irrigation, to be
economically possible, implies population capable in number and in
character of using such resources,

146. The Puget Sound area, with the cities of Seattle, Tacoma, and
others, as well as southwestern Oregon, are not drained by the Colum-
bia River and tributaries, but are economically interdependent.

147. The population of the Columbia River watershed itself is dis-
tributed in three well-defined areas, one along the Coolumbia proper
west of the Cascade Mountains, 2 second in the valley of Willamette
River, and the third in the basins of Columbia and Snake Rivers east
of the Cascades, Plate 15* shows graphically the distribution of
population in the watershed and the adjacent area.

148. The population of the portion of the watershed below the
mouth of the Snake River is about 800,000. Of this number slightly
over 300,000, according to 1930 census, live in Portland, Oreg., which
stretches [rom the Columbia southerly to and across the Willamette.
The port facilitics of Portland are on the Willamette River about
12 miles above and southeasterly of its confluence with the Columbia.

149, Tables 11-A to 14 contain population data for various areas
considered in the economic and market studics connected with the
development of Columbia River. For a better understanding of the
factors affecting population see the list of maps in paragraph 180,
covering counties, cities, and towns; topography, climate, and public
tands,

2 Not printed,
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TanLe 11-A.—Population, Oregon, 1890-1930, by couniies

County 1930 020 | 1910 1900 | 1ssa:
- 16,764 17,929 18,076 15, 5097 | 6,764
- 16, 565 13,744 10, $63 6, 706 8, 650
Clackamas. - 46, 206 37,698 29,931 19, 858 | 15,233
Clatsop - 21,124 23,030 16, 106 12, 765 10, 6
Columbia - 20,047 5
Coo§---- R 28,373
Crook_ B 3,336
Curry.__.... - 3, 257
Deschutes. . - 14, 749
Douglus_ _ - 21, 965
Gilliam- 3,467
Clrant_ 5, 940
Harney..--- .- 5,920
Hood River 8, 038
Jackson___ . 32,918
Jeflarson .- .- 2,201
Josephine_ . 11,483
Klamath. - 32,407
Lake.. . __ - , 834 3, o
Lane._ - 54, 403 86,166 | 33, 7R3 19,604 | 15, 19%
Lincoln- - 9,903 6,084 5§, O8T £ T
Tinn__..- . 24, 700 24, 550 22, 662 18, 603 16, 265
Malheur__ . 13, 268 10, 907 #, 601 4,203 2,801
LY -1 (0] ) WP 60, 541 47,187 39, 780 271,713 | 22,934
Morrow. - - 4,941 5, 617 1,307 4,181 | 4,205
Multnomah . - 338, 241 275, 8998 | 226, 261 103, 167 74, 484
Polk...._.__ _ 16, 858 14,181 “ 13, 46 , 923 7,85%
Sherman__. 2,978 3, 826 4,242 3,477 1,792
Tillamook - 11,824 £, 810 5, 266 4,471 2,932
Tmatilla_ - - 24, 399 25, 046 20,209 18,019 13, 381
Tnion. - 17,492 18, 636 16,191 16,070 12,044
Wallowa. - A - 7,814 0,778 1 #, 304 ‘ 5, L3R 3, 661
Wasto- .- - 12, 646 13, 648 | 16, 336 4 13, 194 g, 183
Waushington_ 30,275 26,376 1 21, 522 | 14,467 | 11,872
Wheeler__.._ R 2,799 2,791 1 2,484 | D443 |
B YT P 22, 036 20, 620 | 18, 284 | 13,420 19, 692
_ “ — i S— ———
L4 37 R 053, 7% | . 783,339 ; 67766 | 413,536 | 317,704

{ Population Bulletin, first series, 1930, Nov. 24, 1930.
1 Total ineludes population of Indian reservation.

TasLe 11-B.—Population, Washingion, 1890 to 1930, by counties

Jounty 1930 1920 1919 : 1960 1860 1
Adams. .. 7,719 9,623 10,920 4, 340 2, 095
Asotin.__ 8§, 136 6, 539 a, 831 3,366 1, 580
Benton. - aa- 10, 952 10, 903 8L Y A IO, I, -
~Chelan__ i 31,634 20, 906 15,104 3,8 | .
Clallam_ - 20,449 11, 368 6, 755 5, 603 2,771
Clark__ - 40,316 32, 805 26, 115 13,419 11, 709
Columt — 5,325 6,003 7,042 7,128 G, 709
‘Cowlitz . 31, 906 11,791 12, 561 7,877 5,017
Douglas- R 7, 561 9, 392 9,227 4,926 3,161
Ferry. 4, 202 5,143 4, 800 4,562 o .. .
Franklin - 6, 137 5,877 | 3,163 486 606
Garfleld_. - R 3, 662 3,875 4,109 3,418 3, 897
-grant .. ... .- - 5, G66 7,771 P - I P ——
Grays Hurbol R 59, 082 44,745 35, 540 15,124 9, 249
Island_____.-. - 5§, 369 5,489 1, 704 1,870 1,787
Jefferson 8§, 346 6, 557 8,337 5,712 8, 368
King.__ 463, 517 389, 273 284, 638 110, 053 63, 989

Kitsap-- .- 30, 718 33, 162 17, 647 6, 767 \
Kiltitas_ _ .- 18, 154 17,737 14, Bl 9, 704 8,777
Kliekitat_ - 9, 825 9, 268 10, 180 6, 407 5, 187
Lewis__.. . 40, 034 36, 840 32,127 15, 157 11, 494
Lincoln._ .- 11,876 15, 141 17, 539 11,869 g, 312
Mason. .- - 10, 060 4,919 5, 156 3,810 2,826
-Okanogan. 18, 519 17,004 12, 887 4, 689 1,467
acific . 14,970 14, 891 12, 532 5, 983 4,358
‘Pend Oreiile._ - 7,155 [0 1 T I POt NS
Plerce....-- . 163, 842 144,197 120, 812 55, 518 50, 940
San Juan_ - 3,097 3, 605 3, 603 2,928 2,072
Skagit_... . 35,142 33,373 20,241 14,272 8, 747
Skamania R 2, 891 2,367 2, 887 1,688 774

1 Total ineludes population of Indian reservation.
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TaBLE 11-B.—Population, Washington, 1890 -1930, by counties—Continued

1930 1920 1910 1900 18001

Snohomish____ . 78, 861 #7, 690 59, 200 23, 950 8, 514
Bpokane.__ 150, 477 141, 289 139, 404 57, 542 37,487
Stevens..__ . 18, 650 21, 005 25, 297 10, 543 4,341
Thurston__ - 31,351 22, 366 17, 581 9,927 9, 675
‘Wahkiakum_ ; 3, 862 3,472 3, 285 2, 819 2,526
‘Walla Walla_ - 28, 441 27,539 31,931 18, 680 12,224
Whatcom.__ - 59,128 50, 600 49, 511 24, 116 18, 501
‘Whitman_. - 28,014 31,323 33, 280 25, 360 19, 109
Yakimy, - 77,402 63, 710 41, 709 13,462 4,420

B 1,563,396 | 1,356,621 | 1,141,090 518,103 357, 232

1 Total includes population of Tndian reservations.

Tante 11-C.

County 1930 1920 1910 1900 18901

Population, [duho, 1890-1930, by counties

Ada e 37,925 35, 213 29, 088 11, 659 8, 368

R 2, 867 2,006 ___|ee wvamns o femmeeeeaoo
R 31, 266 29, 632 19, 242 11,702 | . ....
- 7,872 8, 783 7,720 i

DBannock. .
Rear Lake_

- 18, Htil 18, 310 23, 306
- 3. 768 4,473 8,347
- 1, 847 1,822 5, 260
- 13, 152 12,95 13, 88

Boundary._ __
Datte___.
Camas _______.
Canyon._

Jetferson.
Jorome__
Kootensi
Latah__
Lemhi_

Lineoln__
Madison.- .-
Minidoka_
Nez Perce.
Oneida__..

T BT 445,033 431,866 | 325,504 | 161,772 88, 548

1 Total includes population of Indian reservations.
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TaBLE 11-D.-— Population of counties of Montana, Wyoming, and Nevada within:
the Columbin River walershed

MONTANA
County 1930 1920 1910 1900 1890
Deer Lodge_________________ ... 16, 203 15, 323 12, 988 17,393 15, 15
Flathead.. - 19, 200 21, 705 -
CGranite_. e 3,013
ake. . - 9,541 (...
Lincoln.. 7, 08¢
Mineral_ - 1, 626
Missoula - 21, 782
Fowell___ - €, 202
Ravalli__ — 10, 315
Handers.__ . I 5, 602 y 3,713 i
Silverbow ____ . ... e 56, 969 60, 313 56, 848 47, 835 2, 744
Part lotal, Montana_________________ 157, 722 157, 583 140, 180 100, 517 53, 326
WYOMING
Teton ! ______ i, 2008 | . .
Tincoln__ - 10, #94 12, 487 , 000
Yellowstone________________________... . 200 165 619
Part total, Wyoming_.____ i 13, 097 i 12,652 11,519 6, 369 3,467
NEVADA
] L 9,960 8, 083 8, 133 5, 688 4,704
Humboldt___ . 3,795 3,743 6,825 4, 463 3,434
Part total, Novada__.._.____________ 13, 755 11,828 14, 958 10, 151 8, 228
Tolal Montana, Wyoeming, and Nevada, 184, 571 182, 061 1686, 657 117,037 64, 021

I Organized from part of Tincoln County in 1923,

? Estimated—organized from part of Ulnta County in 1008,

TABLE 12.—Population from 1900 to 1930 of communities of 2,500 and over in
Washington, Oregon, and Idaho; also in parts of the Columbia River watershed,
lying within the States of Montana, Wyoming, and Nevade

Citles 1930 1920 1490 1900
100,000 and over
Oregon: Portland _____ . ... ... ______. 301, 815 258, 288 207,214 90, 426
Washington:
Beattle ..., 3685, 583 315,312 237, 194 80, 671
Spokane 115, 614 104, 437 104, 402 36, 848
Tagoma. '106, 817 96, 965 83, 743 37,714
Idaho: h
e 21, hi4 21,393 17, 358 b, 957
Poeatello_._____._ 16,471 15,001 9,110 4,026
Monlana:
39, 532 41,611 39, 165 30,470
Missoula, 14, 657 12, 668 12, 869 4, 366
Anaeonda____________.. . 12,484 11, 6658 10,134 0,453
Oregon:
Salem.. ., ... 26, 266 17,679 14, 094 4, 258
Lugene___ 18,901 10, 593 9, 009 3, 236
Klamalh Falls_ - 16, 093 4, 801 2,758 447
Medford __ 11, 007 5, 756 8, 840 1,791
Astorla____._ .. ___________ .. .. [V 10, 349 14, 027 9, K99 8, 381
30, 823 25, 585 24, 208 11, 062
30, 567 27, 644 24,814 7,838
22,101 18, 339 14, 082 3, 154
21,723 15, 337 13, 660 3, 747
15, 976 15, 503 3, 364 10, 049
Vanecouver 15, 766 A
Hoquinm.. 12, 766 \
Olvmpia__ 11,733
Wenaicheo. 11, 627
Longview___ 10, 652
Port Angelu ! 10, 183
Bremerton R, ! 10,170
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TasLe 12.—Population from 1800 lo 1930 of communities of 2,600 and over in
Washinglon, Oregon, and Idaho; also in parts of the Columbia River walershed,
lying within the States of Montana, Wyoming, and Nevadt—Continued

Cities 1930 1920 1810 1000
6,000 to 9,999
Tdsho:
Idaho Falls. . _____ 9,429 &, 064 4,827 1,262
Lewiston._ _ 9, 403 6,574 6,043 2425
Twin Fallg. __ . #, 787 8,324 7).
Coeur d’ Alene_ 8, 297 6, 447 7,201 i
Numpa  _._______ 8, 206 7,621 4, 205 799
Montana: Kalispell 6, 094 5, 147 b, h4% 2, R
Oregon:
Bend___ - 8, 848 5,415 536 |
La Grand - 8, 050 6,13 4, 543 2,691
Baker___ 7. 858 7,729 G, 742 £, 663
Corvallis. - 7, H85 3, 762 4, 552 1, &19
Pendleton 6, 621 6, B37 4, 460 4, 406
The Dalles 5§, 883 35, 807 4, H80 d, 542
Oregon City - 6, 761 &, 686 4, 287 3,494
Albany____ .. 5,325 4, 840 4, 275 3,144
Marshficld. .. . Ce . e 5, 287 4, 034 2,980 1,801
Washington:
Centralis_ ______________________________.. 8, 058 7, 549 7,311 1, 600
Puyallup_ . 7,004 6, 323 4, 044 1,884
Anacortes_ 6, 664 5, 284 1,168 1,476
Kelso. . f, 260 2,228 2,030 694
2,600 to 4,999
Idaho:
Caldwell Lo . e e e 4,974 8, 106 3. 543 a7
MoSCOW - . 4,476 3,056 3, 670 2, 484
Kellogg. e e e 4,124 3,017 1,273 PR
Duarley_ .. . - 3, 826
Wallac - 3, 634
Preston. 3, 381
Hand Point_ - 3,290
Blackfoot. e 3,199
Rexburg. ... e e 3, 048
St. Anthony. . . 2,778
Emmett__ 2,763 2,204 1,851y .
Weiser__ 2,721 3,154 2,600 1, 364
Payette_ 2,618 2,433 1, 044 614
Malad____ 2, 535 2, 508 1, 303 1,050
Montana:
Deer Lodge_____ 3,510 3,740 2, K70 1,325
Whiie Fish_ 2,808 2, 867 LI Y I D
Nevada: Elko. ... 3, 511 2173 | . oo
Oregon:

Irants Pus . e e 4, 666 3,151 3, RO7 2, 200
Ashland.__ - 4, 544 4, 285 5,020 2,634
Roseburg. . e 4, 362 4, 258 ‘1, 738 1, 690
North Bend.____ 1T T . 4,012 3, 268 2078 | -
21, Helens . R Y 3,924 2,220 742 258
1tillshoro_ 4, 039 2, 468 2,06 080
Dallas. - 2,975 2,70 2, 124 1,271
Newherg . _ . e 2,051 2, 566 2, 250 Odh
MeMinnville__________ ... H 2,917 2, 767 2, 400 1, 420
Hood River_ 2,787 3,145 iZ, 331 766
Coquille _ 2,732 1,642 1, 398 TR
Burns____ 2, 589 1,022 004 47
Tillamook . ___ 2, 549 1, 964 1,352 834

Washinglon:
Chehalis__ 4,007 4, Kh8 4,507 1,775
Elenshurg 4, 621 3, 967 4, 200 1, 737
amas._____ 4, 239 1, 843 1,125 |
Benlono oo o - Lo 4,062 4,301 2,740 | . o
Port Townsend_ ...l 3,979 2, 847 4,181 3,443
Auburn. ____ . R 3, 006 3,183 D57 489
Raymond._ ... 3,828 4,216 2, 450
Mt. Vernon_ ! 3, 690 3, 341 2,381 1, 150
PASCO. . e e e e 3, 406 3,362 2, 083 254
Pullman._ .. 3,322 2, 440 2, 602 1,38
Shelton___ - T 3,091 984 1,163 #E3
Clarkston._ .. 2,870 3,338 1, 060 197
Collux - .- . .. 2, 782 3, 027 .Z, 783 2,121
Toppenis 2,774 3,120 1,098 | .
BSedro Woolley 2,719 3, 380 2,129 885
Snohomish. . 2, 688 2, 985 A, 244 2,1m
Omak. .. _ 2,547 B25 |ucce o i
Dayion. . 2, 628 2, 685 2, 38O 2,216
Cle Elum 2, 508 2, {61 2,749 | e

852-—34—vol. 2——68
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Tarte 13.—Incorporated towns in Oregon, Washington, Idaho, and in parts of Col-
wmbin River Watershed lying within the States of Montana, Wyoming, and Nevada,
1930, population 500 to 2,499

OREGON

Town Connty P‘Z%‘ga Town County P%%ﬂa-
Arlington__._......--_ (Hilliam ___..._... 601 || Lebanon_______.. - 1,851
Athena_. Trmalilla _ 604 |1 Milton, 1, 576
Bandon_ | Coos_o__o.. 1,516 || Milwaukie_ R 1,787
Beaverton__ Washington. 1,138 - 855
Brownsville Tinn._____ 746 . 006
Canby.. Clackamns.__ 744 - 97¢
Carlton. .| Yamhill___ 749 . 1,362
Central Point _| Jackson, .- 821 ‘ - 1, 530
Clatskanie | Columbia . 739 b - 563
Condon..- - Gilligm . 910 ) B 821
Lane__ 2,473 . - 1,941
Coos_ 556 AW . 1, 285
Union--- 728 i - 694
Wallowa_ - 1,379 1 i - 1,027
Estacadn. .. - | Clackamas h24 i Columb - 1,383
Forest, Grove_ -t Washington. 1,850 ' Redmond._. Deschutes - 994
Fossil__._..._ _1 Wheeler___ 538 ;- Reedsport_ Douglas__ . 1,17%
Freewalc Umatilla__ 732 ) Beaside. . Clatsop_ . - 1, 565
Qladstone_ .. - | Clackamus - 1,348 | Sheriden . | Yamhill__ - 1,008
Glendsle__.____ | Douglas___ 516 | Silverton______ - i - 2,462
Gold Hill____. _| Jackson._. 502 | Springfield . - 2, 364
(Yresham _. _| Multnomah_ 1,635 ¢ Stayton. - - 797
Harrisborg _ I P15V . 575+ Toledo_ - 2,137
Heppner. .- .| Morrow. 1,190 ; Union Union____ 1,107
Hermiston__ -} Umatilla__ 608 0 Valeo __ Malheur. - 922
Huntington._ . .| Baker._. %03 © Vernonia. Colymbia. _ R 1,625
Independence _i Polk____ 1, 248 ' Wallowa___ Wallowa. - 749
Jacksonville. . -| Jackson - 706 | Warrenlon._ . 683
Joseph .| Wallowa 504 | Wesl Linn__. - 1, 956
TJunction City _| Lane-_.__. _ 922 1 Waest Salem_ . . 974
Takeview_ ... -.----. Lake. ... 1,799 . Wondburn.. ... o Marion_ ..o 1,675

WASHINGTON
Arlington _| 8nohomish_..____ 1,439 || Lind_ ] Adamnso_ o ______ 730
Asolin__ _| Asotin. .- 697 || Lowell. i 740
Blaine . .| Whateom - 1,642 | Tynden. Whatcom 1,464
Rothell _| King__ 818 || Marecus _| Btevens__ H83
Buckley.. .1 Plerce. 1,052 || Marysville____ Snohornis 1,354
Bucoda_____ _| Thurston. 704 || Medical Jake. _| 8pokune_ 1,671
Burlington - _| Skagit___ 1,407 || Milton._____ - 550
Cashmere__ .| Chelan.. 1,473 || Monroe. ... - 1, 570
o Cowlite___ 1,239 i) Montesano_ _ _ 2 460
_| Wahkigkum _ 537 || Newport. ... - 1,080
-} Chelan. 1,403 || North Bend. - 548
_| 8pokune 1,335 || Oaksdale____ - 637
_-| Blevens._ 1,315 ) Odddssa___. _| Tincoln__ - #30
Colville_ .o oo _f_ ... do 1,808 | Okanogan_ Okanogun__ - 1,819
Concerete___ - i 736 1 Oroville. .. - 800
Cosmopolis. - 1,403 |P Orting. . 1,109
Davenport_ - 987 || Palouse - 1,151
Deer Park__ e 1,009 |, Pe Ell___ - 891
Esatonville__ - 912 |, Pomeroy .. - 1, 600
Edmonds. .| Snohomish... 1,165 || Port, Orchard.. . 1,145
Elma_ -| GGrays Harhor 1,545 1| Poulsho..-.. - 584
Endicott. -. - 512 || Prosser__ - 1, 569
Enumelaw_ - 2,084 | Republie, - - 710
Ephrats._ _ . 516 | Ridgefield - 607
Ferndale___ - 752 || Ritzville_ - 1,777
Friday Harbor_ - 601 || Rosalia - 833
Garfleld ... _| Whitman_, 703 || Roslyn.__ . 2,063
(toldendale., Klickitat. 1,116 || Ruston___ - 818
(Qrandview. _{ Yakima 1,085 || Selah.___ _ 767
Granger____ [ do.. H6% || Sequim__ _ - 534
Harrington - _| Linecoln. 519 || Skykomish__ . 562
Ilwaco Pacific_ __..._ 750 || Snoqualmie. - 752
Tone Pend Oreille. 504 || South Bend . . 1,798
Issaquali_ King__ 763 || Sprague. ___ - 639
Kalama__ Cowlil 940 || Stanwood. . 715
Kennewlck. Benton 1,519 || Steilacoom - 722
Kont_____ King... 2,320 || Sultan_._ . 830
Kirkland. ... _.|ac=-n do_ 1,714 || Sumas... - 647
La Conner__. | Skagit-- 549 [} Summper__ . 1,967
Leavenworih_ _____.... Chelan 1,416 || Bunnyside._____.....] Yakima._ ...--.-- 2,113
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Washington, Idaho, and in parts of
Wyoming, and

WASHINGTON ~Continued
Town County P%ﬁ)‘gn Town i County 3 '2%”,_‘1“
Whitman_ _______ 1,408 || Washougal Clark____________ 1, 206
Thurston_ 938 || Waterville__ Douglas__ _ 856
Lewis_.__. 530 || White Salmon.__ Klickitat_. - 798
Okanogan S13 4 Wilbur ., Lincoln. . 737
Thurston___ 93 | Winloek_ .. Lewis__ - 464
Yakima_ ... 586 1 Woodland . . .| Cowlitz 1, 095
Walla Walla 869 Zillabo oo .o ... Yakima_._.______ 728
Wapmto. Yakima. 1,222 !
IDANO
|
Aberdeen_____________ I Bingham_________ ! 640 ' Mackay . oo ____ Custer. o oo . 777
Alameda Bannock__ o 1,885 1 Meridian. Ada - 1,00
American Fall Power_____ 1, 280 1 Montpelier______ Beat Lake_ _ 2,434
Arco. Butte ___._ 572 - Mountain Horue Elmore. .. 1, 246
Ashton_________ Fremont __ 1,003 ullan.__________. Shoshone. - 1,893
Bonner's Forry . Boundury. 1,418 ;- New Plymouth.. Payctte . 51"
Bovill 572 OQakley. Cassin___ sal
Buhl__ 1,833 & Orifino_ Clearwater_ 1,07,
Caseade . . 726 % Paris . Bear Take. 422
Cottonwoo 519 . Parma__ Canyon____ - 758
Downey- . 558 | Post Falls. .. Kootenai. 505
Driggs. 719 ‘ Priest Rlver Bonner___ 040
Elk River. Clearwater.. 862 1 Righy__ Jefferson. . - 1,639
Filer_____ Twin Falls__ 1,611 ' Rupert_. Minidoka__ _ 2,269
Franklin Franklin_. 531 1 3t Mar Bennewsh . - 1,991
(ienesee . ___ Latah_ 555 |1 Salmon. Lemhi_____ _ 1, 370
Glenns Ferry. Elmore 1,414 Y Shelley. Bingham . 1,446
Gooding. . Gooding 1,592 ' Shoshone_ Lincoln_ _ - 1,211
Grace____ Bannock 626 1 Sody Bprings Caribou._ - €3
Crangevi Idaho_____ 1, 360 ‘; Spirit Lake__ Kootenai_ - 1,241
Hailey.__ Blaine_ _ 973 || Sugar Cily . Madison . 621
Jerome - Jerome. _.... L4976 1| Troy...._.. Latah__._ . 611
Kimberly_ I'win Iralls__ 648 | Wardner Shozhone_ - a0l
Luva Hot 8prings Bunnock_. 544 i Wendell .. Gooding_ R 724
MeCall_______________ Valley_ __________ 651 ' Winchester___________ 663
il i ]
1]
MONTANA (PART)
il |
Columbia Falls__. ____ Flathead. ... ... 637 41 Plaing . vevviiinnas Sanders__. . ... 522
Eureka_.._ ... .| Lineoln _ Polson_ Lake___ 1,456
Hamilton. -| Ravalli__ Ronun.. - 537
Libby ... Lincoln. Stevensville. 692
Philipsburg_ Granite _ Walkerville__ 2,052
WYOMING (PART)
807 h Jaekson_..o..._.___.__ Teton ., cveccnanan 533
812 Kemmerer._.__...____| Lincoln. _________ 1,884
i il
NEVADA (PART)
T : A
Carlin . 825 ‘} Winnemuegs. . weaa..| Humboldt_______ 1,989

Wells...




TRIBUTARIES

vOu sBurmed g pue ‘Ge13EIgse Ay ) FE0fAI0 fO0TXaTy M9 N BPRAIN] BURITOT 'OGTRT "OPRIO[0 T CRITI0NE]) ‘RUOTIIYV SOPTHIUT ¢
B “IQBIIRAR 10U L1093 A 3AInSY umanpold 918k, y RS [BITIST UL 104 §
m ) 0N B CTRYSIBIR Yy IBATH RIGUINIO) ML “BPRAGN PG ‘SUTUIOL 44 ‘BUBMIO [ UT S2TLNON PUE HUEPT DUL ‘UCTANNIST 4 08310 Jo 117 ¢
— TR OPEISE ) JO 183 BAIR aJT]UE 9t ..P;onc PRSI IO QoETUTINE Ay PUE oSy U1 THIND [§F &
~ MO EATLS 'SEHATES THEARY C[HO00g CEINOSTIY CTesRalA
- FURUAUTT ‘Y] ‘BNUBIE) ‘PRIYIBL ‘OF[0] 0] RURIUDJY (UDEADN U] IpEEUILH PUR oy AUl L4 DL [BUODEN JGUISROTR L PUR "L, - U1 - TRAGN DK ST 104 4
"_.\.. IpAysIEL Ul .m:mzﬁm JOU IBEI0D JSERINUS U] BiE (IS aJ:cf I UGED] CRUINE L WA BIEAL PIRM CSU243)S wEJcaJ “O|pad0) PURg URBOURY G W0 PEIyas
“ umﬁ:.:M ,:um._o plogIes ‘Ujuesy .wtmh SRIETIR[ .mEEEcu :.m_m.:ru :Ezm: ;:ELn _..Ectmy:ncwmnivm AL TARARN AL COOSE AL BAG|[E 3 ‘TN CBIIIBUTT) CURULIAGS ‘wOLIO[y
i H:mﬁmﬁﬁ MEMA ‘YIBWB]Y ‘UOSISFAL 'IBADYY POOH ‘LOUIBH ‘TUBIY) “WRIIL) 'SIDSA] ‘YO I9NEH — UUFEII() (SRIURCY BUpMO[o] 9] Sephfri]  A[Ho U0o1Iod sajelR Patiy
= ’ o T T T e N T T T e
b 1 OH) GLL T 6 Fl U531 "5 {18 L CIGUEBAGL CBRRLMERTEY T T TUTOTUTT OTEAYEIR pelluy]
= e ¥ 08 TG 'E06 '3 LR L] BI1E G760 °F SegEore 0 T Ty SadRY UIRSE A URLR[Y
L] 0 HE -4 101 '8RR G FA T 08 FOF RLG T SERTOLGT T T T77 BILADHIE ) PUE OGP ﬁow:;_:/w A4 USRI
o [ ;& 0T AR P4 5up o B FIRE60%) TR0 o ) o £ UYER] D2 .n:f;::rﬂ.ﬁ “UOEAI
[ EA [ FF 19% '52F ' 'y ¥ T 40 'CRF T 96LRIE'T T T - o e EIULIORINE 7}
= 1 08F GH8 R GFg ¥Os i BZEEIC ¥26 'TFL T T T s TUBUEITO Yy,
= i i 998 LEF €01 LT% LL0TG SFC '8 Tt Tt : LY
. & 5N 1297458 "1 Fel 0GF 01 'STS TET Loy o T R o T T TTHDAETIT YR Ay
~ " t i N5 TERL At FAR I 9B58T¥ FOLLIE B ) oo . ST T TaoE)
= T ¥ 6l L0681 G0 | G SFFOIE T | GO2 'SES T g peysIatEa Jaddn pae fayrpl .ﬂo_m:_:ﬁ.ﬁ UOTIY
o 9 ! il LIS EFE T 550 [RH 4% 'FE9 Rt TTTTTTTTITTOT T MOIEUISE y TERNSEN [HIB UO0ZAL0) [LID1E9
0 310655 "1 ot juestie ets 8oy LRI 98T L3 TTTTUTTTITT SBpEASRY) JU 1SBA PONSISYE A JBATY RIQUENG))
OE6I-0061 | DE-0EGT [LgtlCi)s OIEI-6T MOBT-0631
2 06T p . il o : nosL GEST
ASBAINUL | ASEAIHIL | asmauous | JIPBINT] BSPAIITL dnoin
JUacisg | 1uARIeg uslendog w000 _ uonemdog a0 ] pnmﬁmm worigmdog | nonlemiog

144

SDALD IPDAY PUD PRYSIBID A 202 DIGURIOY—F] TTAV],




COLUMBIA RIVER AND MINOR TRIBUTARIES 1449

150. In studying the economic features of the enginecring develop-
ments covered in this report, it has been necessary to consider the
probable future population of the various areas concerned with these
developments. These areas are the United States, California, Oregon,
Washington, and Idaho. Table 14 shows the growth of the various
areas since 1890,

151, The following is a tabulation of the estimates of population for
these arcas for 1940, 1950, and 1960, as used in this report:

! ‘ Oregon,
Year United Sl,‘ncs| Wushington, | California
| and Idaho
' i l
; L3400, 000 ‘ 8, 000, 000

SR GO, CUO 3, 870,600 10, 000, 000
131, 000, 000 4, 400, 000 11, 500, 000

152. For the United States, the estimate of O, I, Baker, based
upon methods suggested by Sloan, Bureau of the Census, given in
University of 1llinois Bulletin, January 1931, The “Outlook for Land
Utilization in the United States”, page 24, was taken as representing
the probable future growth.

153. In the ease of California, the figures (round numbers) for the
years 1940 and 1950 were taken from the estimate of MeCaflrey and
Kramer, of the United States Forest Service, San Francisco, Clalif., as
contained in their report, “Electric Power Requirements of the State of
California and the Value of By-Praduct Electric Power Preposed to
be Developed in Connection with the State-wide Plan f Water
Conservation”, dated December 31, 1930, For 1960 the declining
decennial rate of increase, as defined by the decades from 1920 to 1950,
was extended with the result (round numbers) indicated.

1534, The estimate for Oregon, Washington, and Idaho was made iu
this office.  The aress east and west of the C'ascades were given sep-
arate consideration beeause the eastern portion has had a much slower
rate of growth in the last two decades than the western.  For each the
decreasing rate of increase from 1920 to 1930, as compared with the
decade from 1910 to 1920, was extended decennially to 1960 and the
two series of results added. These, expressed in round numbers,
would indicate a slightlv deereasing decennial rate of inerease for the
whole area taken together. The favorable climate,” undeveloped
natural resources, and the potential transportation and trade facilities
existing 1n the Pacific Northwest are believed to justify the conelusion
that the estimated growth in population for Oregon, Washington, and
Idaho, may reasonably he expected.

(H) TRANSPORTATION ROUTES
1. INTRODTCTION

There are six major ports on the Paciiic coast of the United

Named in order from south to north these are San )ego, l.os
Angeles, San Francisco Bay, Coluimbia River, Grays Harbor, and
Puget Sound, From these, transportation routes extend back into
the tributary country, but only the Columbia has a water grade route

Y Huntington, Ellsworth, Civilization and Climate, third edition 1924, Yale University 'ress,
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that completely cuts through the Coast-Cascade barrier. The valleys
of the main stream and of its tributaries mark out, in & large measure,
the water, rail, highway, and even the air transportation routes of
the area tributary to this port.

2. WATER TRANSPORTATION

156. (@). Ocean craft. - Thepresentchannel from the mouth ol Colum-
bia River to Portland on Willamette River, a distance of 111 miles, has
a depth of 30 feet.  Willamette River enters the Columbia at & point
99 miles from the ocean. From the mouth of Willamette River to
Vancouver, Wash., a distance of 415 miles, the Columbia has a channel
depth of 25 feet. Over 50 steamship lines now operate their vessels in
and out of Portland and Vancouver. Steamers with dralts to 30 feet
are not uncommon, and deeper drafts can be accommodated at all
but the very lowest stages of the river. With the completion of the
356-foot project” from Portland to the sea, now authorized and in
process of construction, the largest ships will have easy access to
Portland.

157. (b). River craft. --The local river trafiic is small, and there are
only a few steamboat lines operating in the river below Vancouver.
Above Vancouver there 1s no regular boat service at the present time.
Regular service to points above the Cascades canal was discontinued
mn 1923. It wds resumed in 1927 and continued through 1928 hut was
acain discontinued at the end of that vear.

158. River craft may ply the (ohlmbla above Vancouver, except
at times of extreme flood, or when river is blocked by ice (bee par.

429), as far ag foot of Priest Rapids, Wash., 396 miles from the
mouth. The Snake, at favorable stages, is navig&ble as far ag Lewis-
ton, Idaho, 465 miles from the sea, 324 miles of which is on the
Columbia and 141 miles is on the Snake. Craft may also ply the
Willamette above Portland except at time of extreme flood and ex-
treme low water, as far as Salem, 85 miles above mouth of river.
Formerly a large amount of trallic was handled in this way. Now,
however, most ot the traflic has passed to the steam and electric hne%
and to the highways. The principal river business on Willamette
River above Portland now consists in transferring the products of
the Salem, Newberg, and Oregon ity paper mills to the deep water
docks at Portland. Recently there has been formed the Coluwmubia
Valley Association, with headquarters at Portland and corporate
and individual membership throughout the Columbia-Snake-Willa-
mette region. One of the principal objects of this association is the
restoring of river traflic to the Columbia, Snake, and Willamette
Rivers. Through the efforts of this association, it is probable that
in the near tutme a boat and barge line will he placed 1n operation
between Portland and The l)allea, and posshily as far upstream as
Umatilla,

3. RAIL LINES

159, Four transcontinental rail lities traverse the Columbia Basin
and converge o tidewater at Portland. They are the Union Pacific,
Great Northern, Northern Pacifie, and Southern Pacific.

160. The Union Pacific, erossing the continental divide in Wyo-
ming, follows down the Snake (o Huntmcrton Oreg., crosses a spur
of the Blue Mountains to Umatills, and Tollows the south bank of
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the Columbia to Portland. From Umatilla, also, the Union Pacifie
has a line running northeasterly to Spokane, and, jointly with the
Northern Pacifie, a line extending from Riparia, Wash., up Snake
River to Lewiston, 1daho. It also operates trains over the line of the
Northern Pacific Co. {from Portland to Tacoma and Seattle.

161. The Great Northern and Northern Pacilic reach Portland from
the east over the tracks of the jointly owned Spokane, Portland &
Seattle Railway. The latter railroad, which has its eastern terminus
at Spokane, crosses the Columbia between Pasco and Kennewick at
the mouth of Snake River, and then follows the north bank to
Vancouver, again crosses the Columbia to Portland and continues on
down the south bank to Astoria near mouth of river. Both com-
panies, the Great Northern and the Northern Pacific, operate trains
over the tracks of the Northern Pacific following the north bank of
the Columbia from Vancouver to the towns of Kelso and Longview
at the mouth of Cowlitz River, and then run north to Tacoma and
Seattle.

162. From Wishram, a station on the jointly owned Spokane,
Portland & Seattle Railway, 106 miles east of Portland, these 2
companies also operate over the jointly owned tracks of the Oregon
Trunk Railway crossing the Columbia near The Dalles and running
south up the Deschutes to Bend and Klamath Falls. A connection
is now being built {from Oregon Trunk track at Klamath Falls to
tracks of Western Pacific Co. at Keddie, Calif., which, when com-
pleted, will admit Great Northern trains mnto San Francisco.

163. The Southern Pacific Co., coming from the south, enters
Oregon at two points—Ashland and Klamath Falls. These two lines
converge at Eugene, Oreg., from which point the main line follows
Willammette River to Portland. This company has branch lnes
which reach the Pacific at the minor ports of Tillamook, Newport,
and Marshfield.

164. All of the systems have feeder lines which, considered collee-
tively, give convenient access to all developed portions of the outlying
region.

165. The Oregon & California Railroad, the construction of which
was begun at P’ortland in 1868, was the {irst railroad constructed in
Pacific Northwest. Later this was taken over by the Southern
Pacific Clo., but it was not till 1889 that trains were operated through
to California points. The first transcontinental trains to reach tide-
water in the Pacific Northwest came over the tracks of Northern
Pacific to Wallula, Wash., and thenee over the tracks of the Oregon
Railway & Navigation Co. (now a part of Union Pacific system),
down the Columbia to Portland, in 1883, In the {ollowing year
connection was made at Huntington, Oreg., between the tracks of
the Oregon Railway & Navigation Co. and the Oregon Short Line
Railway, which gave Portland a second transcontinental connection
to the cast via the tracks of the Union Pacific system from Green
River, Wyo., to Omaha, Nebr. The Northern Pacific from Portland
to Puget Sound was completed in December 1883.  As [first con-
structed, this railroad followed south bank of Columbia, a distance of
30 miles, to Goble, Oreg. At Goble the trains were {erried over the
Columbia to Kalama, Wash., from which point the present Northern
Pacific location was followed to I’uget Sound. Later rail connection
was made along the north bank of the Columbia between Vancouver
and Kalama, Wash,, and the ferry discontinued,
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166. Tn 1898 the Spokane, Portland & Scattle Railway (now jointly
owned by the Great Northern and Northern Pacific) completed the
line along the south bank of the river between Goble and the towns
of Astoria and Seaside, near the mouth of the river,

167. In 1908, the Spokane, Portland & Seattle Railway completed
the construction of & railroad along the north bank of the river
betweon Kennewick, opposite the mouth of Snake River, and Van-
couver, Wash,, where connection with the Northern Pacific lines
extended the north bank railroad downstream to mouth of Cowlitz
River and thence north to Tacoma and Seattle.

4. HIGHWAYS

168. The trunk higchways, in general, follow the routes of the
trunk rail lines already deseribed. The Old Oregon Trail Highway
follows the main line of the Union Pacific down Snake River and
over the Blue Mountains to Pendleton, where connection is made
with Columbia River IHighway, which, from this point, parallcls
the Union Pacilic to Portland.  From Portland, the Columbia River
Lighway follows the south bank of Columbia River to Astoria.

169. The Pacifie Highway enters Oregon from the south, near
Ashland, Oreg., and virtually parallels the Southern Pacific main line
to the head of the Willamette Vallev and to Portland. At Portland
it crosses to Vancouver, Wash,, follows the Columbia to longview
and Kelso, from which point it parallels the track of Northern
Pacific up Cowlitz River and on to Puget Sound.

170. The Dalles-California Highway crosses the California-Oregon
line, near Klamath Falls, parallels the Cascade line of the Southern
Pacific to ('rescent and the Oregon Trunk Railroad down the Des-
chutes to a junction with the C'olumbia River Highway near The
Dales. The Pacific Highway and The Dalles-California Highway
are connected by 3 roads over the Cascade Range, 1 crossing near
Crater Lake, 1 through McKenzie Pass, and 1 at the southerly
base of Mount Hood,

171. The North Bank Highway, now under construction by State
of Washington, when completed, will follow the north bank of the
Columbia from Skamokawsa to Kennewick., At this time it is com-
pleted from Skamokawa, on north bank of Columbia, 31 miles from
the mouth, through Vancouver to Lyvle, a distance of approximately
160 miles. From Skamokawa, toward the mouth of the Columbia,
the highway curves to the north of the river, to terminate at Seaview
on the Pacific Ocean, » few miles novth of the mouth. A 13-mile gap
between Skamokawa and Grays River remains to be completed.

172. Two other notable trunk-line highways are the Roosevelt
Highway, which is being constructed along the coast from the Oregon-
California State line to mouth of C'olumbia River, and the John Day
Highway, which extends from Arlington, Oreg., on the Columbia
River Highway, 142 miles cast of Portland, southeasterly up John
Day River, and on over the Blue Mountains, to a junction with Old
Oregon Trail Highway, at Ontario, Oreg.

173. Many secondary roads give the entire Columbia River region an
excellent system of highways. . Plate 2, page 1410, shows the location
of the main highways which serve the area tributary to the Clolumbia.
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5. AIRWAYS

174. The heavily timbered mountains, with no landing fields of any
description and almost devoid of human habitation, cause the air
lines to follow the courses of the streams along which water, rail, and
highway transportation has laid its routes. Portland, the center for
air transportation, has a well-planned airport from which Department
of Commerce airways extend south via the Willamette Valley to
California, north via the Columbia and Cowlitz Valleys to Puget
Sound, and east via the Columbia Gorge to Pasco and on to Atlantic
coast points. These airways are marked with regulation beacons for
guidance of both day and night flying.

6. COMPARISON OF ROUTES

175. The tracks of the Northern Pacific Co. extend from Lewiston
to Pasco and on to Seattle. From Pasco the track of the Spokane,
Portland & Seattle Railway Co. extends to Portland. From Lewiston
a trunk highway extends to Walla Walla, Wash., from which point
similar highways extend to Seattle and Portland. The tabulation
below shows the total adverse grade, westbound, over these several
routes:

Accumulative adverse grades

Miles Feet

Northern Pacific:
Tewiston to PASCO.__. .. ... .. 134, 1 135
Pasco 1o Beattle___ . 250. 3 2,R73
Pasco to Portland___ .. 230.7 17

6201 | 2,008.5

Inland Empire and Sunset Highway:

Tewiston to Walla Walla_ .. . . L e a97. 6 4,350
Walla Walls to Pasco 47.1 el

Pasco to Seattle__________________. ; R 243.0 S0

T
7.7 0 12,7

Inland Empire and Columbia River Highway:

Tewiston to Walla Walla 97.6 4,350
Waully Walla to State line___ 6.7 64
Btate Line to UTmatilla. 83,2 2,720
Tmatilla to Portland_________. 191.0 6, 186

A78. 5 13, 320

e e e 29001 | w400
_______________________________________________ . 280, 9 8070

Walla Walla to Seattle._________..________._.___.
Walla Walla to Portland 1__.

! When the proposed Wallula cut-off of Colurnbia River Highway is completed along south bank of
Columbia from Wallula, Wash,, to Umatilla, Orveg., approximalely the following condition will resnlt:
Walla Walla to Portland, 260 miles, 6,500 feel; Lewiston to Portland, 347.6 miles, 10,850 feet.

Plate 16 (not printed) shows some of the foregoing facts graphically. |

7. BRIDGES

176. Table 15 contains descriptions of the bridges across Columbia
River between its mouth and the mouth of Snake River.



MINOR TRIBUTARIES

RIVER AND

COT.UMBIA

1454

‘[BUED) O[[dD-5e([8(] 1840 uUnds Surag .
"PASIBL ST IJT] TS g
"PRFIRYD S[IOL 5

. meedS JO 191030 1V ¢
*sI9puR) qury) pue ofld £q S0BMIMS 13)8BM I8 G501 0) PROTIPIY ;
*EBANSUMOD FWIHOOT |

0T TEAL 0T aung , FAST LO6T 09 L glEe [T I S U ETE - 8 L TN ® ..m...,ww.,O 0356 . OCEEE I3
*AEMIEY | OI6T FC IBIN ¢ FOST Co60 L O7EE BG TTTTTTTTETTTTTTTLOOGGe A [T Furag |77 AY Mz:.ﬂ._mnocmpo RO ST ]
. 07y 83pLg :
+ 0L gEAL'E AL - FRST 2161 9y 97 9FRT 0YT GoR6T § 01 TTTTTTTOR T WO U S8 ORI T RAIY PUOTL 1 DLT ¢
' ; uoieodioy :
FABAUSIH | 9861 '0c SN[ ' R 200 _ FEFT IS e [T e Tttt pRNIg nc:uzzmaow MMMNWE I PRISEY L ¢ HFT 3
; -3 Aeaydig uetdur !
518D -ySE4y POE OOISSIH
190195 PUB ABMUIE | QIBT'9L dUnf | 8T |TT0D Tl 0T 72 T 05 e TTUHN [EITMBA | WO ABMGIH TG |TTTTTTTTOPTTTTT ¢ $0T 2
9881 “AY #j1iees
*feafred | G06T'EL "98d | BRI | 0900 | BT oF (111 S oz |6 [T Fuimg | P PUE[HOJ ‘OUBHOCOR TTTTISANOIUBA { ¢ 0T z
: - "0 93P Mefs
pAERUSIH | LZ61°C  Ca0N | FERT TI61 201 §8Te T 08T T T L PaxLy | -BuoT-RAlY RQUNO] (7777 MIATTO] T T
e bl IETE M E RS |
i - 18941 _
pasn §1 83pLIY qustryandag [ . [BADQE 199]) surds ws0) 159 .Eﬂmuo
st S ve aay £g paasoad . sanganaisedns (139]} [PUEEETD €] Jo 13q pesy FEIT 'Y iy b i
IR 107 as0dang -de sTug MMNWWMMMN.WWMH o jseno] [BULIOU HIPIH T8I E5ii N 59T UONEeT wﬁﬁw
[ Iu 191Es HIERY 16915 ST

a0] JO 918(T

surds [BUUBYD)

PSP CBasg) PUDBIIO] NP SIREY MGUINGY) 4aa0 s3fplaq fo pf— o] ATEY ],



COLTUMBIA RIVER AXND MINOR TRIBUTATIES 14:55

(1) INDUSTRIES
l. AGRICULTURE, STOUK RAISING, AND RELATED INDUSTRIES

177. a. Introduction.—Agriculture and stock raising together com-
prise the principal industry of the Pacific Northwest. In 1929 it re-
turned a total of about $578,000,000 to producers. The following
tabulation shows the number of farms, total acreage in farms, and
approximate value of farms for Oregon, Washington, and Idaho, for
the years 1920, 1925, and 1930:

(General farm census—OQregon, Washington, and Idaho, 1920, 1925, 1950

vt 1925t 1920 2
. . . et e =t e | |
Number of farms . . eo_ 148, 600 i 169, 770 167, 729
Acreage of all land in Gwrms oo ... - 35,162, M1 | 34, 8hT, 304 34, 546, 247
Vatue of land and huildings. . .. ... C 2,177,117, 589 ‘ 1,716, 254, 485 | 31, 524, 706, 656
. |
tJan. 1, TApr. 1.

-

178. The principal agricultural crops of the three States are:

Field crops Tree fruits and nuts
Hay and improved pasture. Heed erops, nursery stock, and bulhs,
Wheat. Apples.
Oats, barlev, rve, corn. Pears.
Potatoes. Prunes.
Sugar beets. Peaches.
Beans, dry edible. Cherries.
Hops. Walnuts.
Flax. Filberts.

Small fruits Vegetables
Strawberries. Onions. Spinach.
Raspberrie Lettuce. Asparagus,
Loganberries. Peas, green. Cabbage.
Blackberries. Celery. Carrots.
Gooseberries. Cauliflower. Cucumbers.
Currants, Cantaloups. Corn, sweet.
Huckleberries. Tomatocs. Beans, snap.
Cranberries, Watermelons. Beels,

Turnips, rutabagas. Pumpkins.

179. The principal types of livestock and their products are:

Livestock on farms Livestock products

Milk cows. Milk and milk produects.
Beef catile. Beef, veal.

Sheep. Wool, lamb, and mutton.
Goats. Mohair,

Hogs. Pork.

Horses and mules.

Poultry. Eggs and poultry.

Bees, Honey and heeswax.

180. Plates® 18 to 33 show the areas devoted to production of the
principal crops, livestock, and livestock products. See also the
following:

General map Columbia River watershed: Plate 1, Report of Division Engi-
neer; also, General Index Map, plate 1.2 part 3 (this report).

2 Not printed.
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For climatie features: Plate 3,2 Lines of Equal Precipitation, Columbia River
Watershed Below Mouth of Snake River; Plate 4,2 Precipitation Distribution
and Average Trost-free Period, United States Weather Bureau Stations; Plate
8,2 qump\tdlxon in Percent of Normal and 20-year successive Averages.

For public lands: Plate 14,2 Reservations, Parks, and Forests, Columbia River
Watershed.

For names and location of counties and more prominent cities: Plate 2, Gen-
eral Index Map; and Plate 17,2 County Oulline Map.

For population: Tables 11-A to 14; distribution, Pacific Northwest, Plate 15.2

181. Tables 16 to 19 show for the vears 1914, 1919, 1924, and 1929,
the following data;

Tield crops—acreage, production, value.

Tree fruils and nuts--number of trees, production, value,
Small fruits and vegetables—acreage, production, value.
Livestock and livestock products—qgnantity and value.

182. In studying these tables, it should be borne in mind that the
vear 1919 was abovo normal in many respects, while 1929 was sub-
normal beeause the fall rains, due in September and depended upon
to mature the fall crops, did not occur until the second week in
December.

183. b. Field crops-—Hay and improved pasture. Ilay in Oregon,
Washington, and Idaho, while second to wheat in value in 1929, as
shown in table 16, reached first rank among the agricultural crops in
1930. Adding a reasonable valuation of the seasonal pasture of hay
land and other improved pasture, the result would total well above
the figure [or wheat. While motorization of agriculture and trans-
portatlon during the past decade has greatly reduced the number of
horses and mules, increase in dairy herds and improved feeding of all
livestoek have sustained production.

184. The principal hay-producing areas (pl. 18) * in the three States
are the irrgated tracts and the Willamette Valley-Puget Sound region,
while scattered smaller tracts produce all or & part of local needs.
West of the Coast Range curing of hay is difficult, but a pasture
season of nearly 11 months calls for little hay. Requirements are
uwally filled by alfalfa from east of the Cascades.

. Alfalfa leads as a hay crop on irrigated tracts, and is produced
in some districts without irrigation. 1t forms the basis of standard
rotation on general irrigated farms, scrving as the principal winter
feed of sheep, dairy cattle, and beef caltle

186. Red elovel, ranking second in importance as a hay crop, is
grown mostly west of the Clascades where general farming is practiced.
The production of alsike clover is increasing, l.adino, lespedeza
(Japan), and sweetelover are used to increase the carrying capacity of
improved pasture, particularly where there is supplementary irrigation
(par. 196). Timothy hay is declining and wild hay is relatively
unimportant. )

* Not printesd.
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Tanre 16.—Field crops—Acreage, production, and value, Oregon. Washinglon, and
Idaho, 1914, 1919, 1924, and 1929

[Compiled from statistics reported by 1.3, Departmont of Agriculture]

Product Year Acreage Production Value
Hay, all kinds........ eccmmaan 1914 2,359,000 ¢ 5,355,000 tons ... _.._____ $48, 634, 000
1919 2,785,000 5,766,000 tong, ... _.________...._ 122, 689, 000
1924 3,243,000 | 5,715,000 tons_______ ... _______ 76, 993, 000
1929 3,335,000 | 7,003,000 tons .. .euo ... - 94, 163, 000
Wheat_ .. 1914 3,124,000 ! 72,806,000 bushels____....________ 71,271,000
M9 4, 606, 000 1 79,188,000 bushels_ P 167, 330, 0G0
1924 A, 667, 000 | 57,182,000 bushels_. __ ... _____._ 74, 285, 000
1929 4, 571,000 | 93,539,000 bushels..__ .. ___ .. . 97, 808, 000
L0 1 1014 903, 000 | 11,307,000 bushels_ [ 17,147, 000
1919 #52, 000 - 30,263,000 bushels ... ________ 28,413, 000
1424 G610, (0 i 20,158,000 bushels__._____ ... ____ 11, 993, 000
14929 646, 000 | 27,481,000 bushels. .. _______. 15, [75, 000
Barley ... 914 A%9, (N0 ’ 17,785,000 hushels_________. e Q, 439, 000
1919 242,000 1 6,438,000 bushels__,. . _________. 4, 040, 000
1924 263, (0 | 6,670,000 bushels.__________.. .. 8§, 775, 000
16924 396, 000 | 12,167,000 bushels_.__ ..., _...___ 8, 760, 000
Rye 114 32,000 + 554,000 bushels .. . ______ 510, 000
1491y 91, (00 | 1,050,000 bushels____. ._...__.__._ 1,975, 000
1924 28, 000 | 259,000 bishels e 346, 000
1929 23, 000 1 298,000 bushels 302, 000
Coru. oo o 104 T, 000 02,221,000 bushe 1, 674, 000
1914 135,000 | 5,203,000 bushels._. 4, 030, GO0
1924 168, 000 1 5,116,000 bugshels_. H, 912, 000
1929 148, 000 | 6,774,000 bushels 6, 656, 0600
Potatwoes, white_ ... . _______ 114 142,000 1 17,575,000 bushel: 9, 536, 000
19149 142,000 ' 17,526,000 hushel - 25, 985, 000
1924 136, 000 ‘ 22,540,000 bushels_____ . 16, 117, 060
1920 200, 000 | 29,506,000 bushels... .. ______ 48, 441, 00
Sugar beets 1o L. 1014 ) P, S ¢
1919 30,330 | 203,164 tons . 2, 235, 000
1924 35,000 1 267,000 tons 1, 820, 000
1924 4%, 000 | 492,600 tons. 3, 530, 000
Beans, dry, edible.. .. . _._____| 1914 () [ C) {
1919 26, 000 | 396,000 bushels 1, 663, 000
1924 3. 000 1,968,000 bushels . 5§, 199, 000
1924 949,000 |, 2,151,000 bushels - 5, 994, 000
Hops. .. 1914 (2) G P (2)
1919 12,600 : 9,884,000 pounds R 7,733, 000
1924 14, 350 | 18,070,000 pound; 1, #07, (600
1029 19, 900 | 23,520,000 pounds - 2, 721, 000
Cloverseed ... _.__________.._..l 1914 2 L) D, ¥
1919 19, (030 | 96,000 bushels . 2, 517, 000
1924 15,000 | 48,000 hushels_ . ... ... ______. 576, 000
1029 7,000 | 142,800 bushels . __ - 1, 363, 000)
AlfaMaseed_ __ . .. _____________.1 1014 (9 V(- (2)
1919 (N o )
1924 6 | 90,00 b _ 1, 080, 000
1929 26,000 | 103,400 hushels. . _______ | 9K3, 000

! Idaho data only. No data reported for Oregon or Washington to avoid diselosing individual fuctory
operations.
* No daln available.

187. West of the Cascades early spring grazing of hay land not
-only allows the permanent pasture to take on good growth but post-
pones the time of cutting the hay crop until Iate spring, when rains
have become less frequent and curing, therefore, less hazardous.

188. With overcrowding of range lands east of the Caseades, atten-
tion has turned to irrigated pastures for supplemental grazing of
sheep, dairy cattle, and beefl cattle. In some districts sheep are
pastured during June on irrigated clover grown for seed (par. 208),
the effect being to check too rapid growth and to delay maturity.

189. Wheat.—Table 16 shows that the value of the 1929 wheat
-erop of the Pacific Northwest was over three times that of all other
grains combined. Wheat is produced in three well-defined arcas, as
shown in plate 19.? The most important is the extensive plateau
running back from Columbia River and from the lower Snake and

2 Not printed.
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other tributaries east of the Cuscades. In general, this area 1s dry-
farmed, with summer fallowing in alternate years, so that acreage
must be planned 2 years in advance of harvest. The trend 1s toward
mechanization and large-scale operations. The second area in im-
portance comprises the irrigated valleys of southern and southwestern
Idabio, producing high yields of wheat under standard crop rotation.
The area of smallest production is the humid Willamette Valley,
where wheat is grown in rotation under conditions similar to those on
the diversilied farms of eastern States. The high yield of wheat in
this area and its demand for pastry flour would operate against reduc-
tion of acreage except for the fact that the general trend is toward
smaller farms and more profitable uses of Jand, which necessarily
means less land in wheat.

190. About one half of the annual production in the three States
is of white wheat (a spocies found only in {ar-western States), while
red wheat comprises most of the balance.  Hard and soft winter and
spring varicties are grown. Most of the wheat produced in this
section is low in protein content and therefore unsuited for ““baker’s”
Hlour. Wheat for that purpose is shipped in from Montana. How-
ever, low-protein wheat is used for making erackers, macaroni, and
pastry flour and for mixing with high-protein wneat for the ordinary
grades of flour. In the Paciiic Northwest wheat yields more per acre
and grades much higher than the ayerage for the United States.

191. Normally about 60 percent of this wheat is shipped to foreign
markets, principally in Europe and the Orient.  This condition Is due
partly to competition in the Eastern States from more cen trally located
producing areas and partly to the fact that no other wheat-growing
section in the world exports a large amount of low-protein wheet.
Consequently, competition in this class of wheat 1n foreign markets
has been relatively unimportaut. However, with world wheat pro-
duetion increasing in the face of extremely unsettled market condi-
tions, the export field has recently become greatly restricted. In
years of crop failure in the soft winter-wheat scolions of the Kast
North Central States, the soft wheats of the Paciic Northwest fill
the deficieney in domestic markets.

192. Several large mills producing flour, cereals, and feed arce loc ated
on the lower Columbia and Willamette Rivers and Puget Sonnd
They sell a portion of their output in domestic markets, but the bulk
of their flour is exported.  Numerous smaller mills are scattered over
the three States, supplving loea! demand, especially for stocks feeds,
and shipping some flour to Pacific-coast markets through. the applh-
cation of milling-in-transit rates,

193. The lack of alternative crops for most of the dry-larmed wheat
lands of this scetion, together with the relatively high yield, indicates
that reduction of wheat acreage, advised by some suthorities, will be
small except s these lands are brouvght under irrigation. Otherwizse
o measure of relief is heing obtained by concentrating production on
varieties and types most in demand.

194. Oats, burley, rye, and corp-—Grains other than wheat are
relatively unimportant, being grown principally as feed for farm live-
stock and entering but little into commerce. As shown in table 16,
onts account for sbout one half the value of these grains.  Plate 207
showing the geographical production of oats, barley, rye, and corn,

¢ Not printel.



